Deletion of the β-Propeller Protein Gene Rv1057 Reduces ESAT-6 Secretion and Intracellular Growth of Mycobacterium tuberculosis.
Rv1057 is the only β-propeller protein in Mycobacterium tuberculosis, but its biological function is still unclear. In this study, we generated a deletion mutant of Rv1057 (D1057) in the virulent M. tuberculosis strain H37Rv and examined the characteristics of the mutant in vitro and in macrophages. We found that deletion of Rv1057 reduces secretion of the major virulence factor ESAT-6 and ESAT-6 stops in the cell envelope fraction during secretion, although ESAT-6 levels were similar in lysates of the mutant and control strains. In infected macrophages, Rv1057 deletion significantly reduced the secretion levels of cytokines IL-1β, IL-10, TNF-α, and INF-γ, but did not affect IL-4 and IL-8. D1057-infected macrophages also release less LDH and produce more nitric oxide (NO) than H37Rv- and D1057com (Rv1057 complemented strain of D1057com)-infected macrophages, indicating that D1057 has the decreased cytotoxicity compared to H37Rv or D1057com. In addition, the capacity of the Rv1057 deletion mutant to grow in macrophages was significantly lower than that of H37Rv and D1057com. Our findings support a role for Rv1057 in ESAT-6 secretion and in modulating the interactions between M. tuberculosis and macrophages.